Background: Cataract is a major cause of blindness and visual impairment worldwide.Obesity and dyslipidemia may act as risk factors for development and progression of senile cataract. Objective: To determine obesity and dyslipidemia as the risk factors for development of senile cataract. Methods: This case control study was conducted in the Department of Physiology, Dhaka Medical College, Dhaka from July 2014 to June 2015. For this study, 100 diagnosed senile cataract patients (DSC) of both sexes, aged 41-70 years, were selected by purposive sampling as study group from Department of Ophthalmology, Dhaka Medical College and one hundred noncataract healthy adult subjects (NCG) were recruited as control among the relatives and hospital staff through personal contact.The criteria for inclusions are BMI e" 25.0 kg/m² ,waist circumstances > 88 cm in female and >102 cm in male and waist hip circumference ratio W: H > 0.85 infemale and > in male 0.9.Person with cataract due to trauma, acute or chronic diarrhoea, kidney disease, history of taking calcium channel blockers, lipid lowering agents and steroid were excluded from this study. For assessing lipid profile TC, TAG, HDL-C, LDL-C of all subjects were estimated by enzymatic method. For statistical analyses, unpaired Student's 't' test, and logistic regression were done to evaluate the risk factors. Odds ratios (OR) with 95% Confidence Intervals (CI) were provided. .Results: In this study BMI, WC, W: H, TC, TAG, LDL-C levels were significantly higher (P<0.001)and HDL-C level was significantly lower (P<0.001) in diagnosed senile cataract patients(DSC) as compared to non-cataract group(NCG). Conclusion: From the study results, it is concluded that obesity (higher BMI, WC,W: H) and dyslipidemia may act as risk factors for development of senile cataract.
Introduction Received 10 Feb. 2018 ; Accepted 19 May 2018 A ny opacity in the crystalline lens or its capsule, whether developmental or acquired is known as cataract. The disease, which initially prevents clear vision and eventually progress to blindness if left untreated 1. Senile cataract is a major global health problem because its prevalence is rapidly increasing worldwide as well as in Bangladesh.The World Health Organization estimates that nearly 20 million people are bilaterally blind from cataract 2 .
In south-east Asia, cataract is responsible for 50-80% of all blindness 3 . In Bangladesh, the prevalence of cataract is about 79.6% 4 .
The development of cataract is a complex, multifactorial process and several factors such as genes, gender, diabetes, geographic location, UV light exposure, occupational status and nutritional factors in the daily diet have been found to be associated with cataract formation 5 .
In public health perspective, risk factors for senile cataract are readily classified as unmodifiable and potentially modified 6 . Studies suggested that identification and awareness of risk factors for senile cataract could have an important benefit by reducing patient's dependence on the family and society. Identification of risk factors for development of senile cataract and prevention of them may also delay the incidence 5 .
Obesity is defined as abnormal or excessive fat accumulation that may impair health. The most widely used method to assess obesity is the body mass index(BMI), which is equal to weight/ height² (kg/m²) and a BMI e" 30 kg/m 2 is consideredas obese WHO 7 . In Asian population the co-morbidities of obesity occur at a lower BMI than in other ethnic groups of the world 8 .
Obesity has been proposed to be a risk factor for cataract development 9 .Some studies was done to observe the relation of cataract with obesity.A population based cross-sectional epidemiologic study was done to observe the association of obesity with cataract andthey found that obesity was significantly associated with senile cataract 10. Senile cataract formation may be associated with some lipid changes in human lens fibers, especially with increased accumulation and redistribution of cholesterol inside these cells. Some evidences suggested an involvement of cholesterol oxide derivatives (oxysterols) in the development of cataract 11 .
A study was done among the women with senile cataract where the researchers found a positive association between high triacylglyceride (TAG) levels and any subtype of senile cataract 12 . Some researchers reported that both low HDL and high TG levels were associated with senile cataract in USA 13 . Some other researchers suggested that an association existed between the high LDL & low HDL with the development of lens opacity in both sexes 14 .
But another researcher did not find any significant association between high-TG orlow-HDL with senile cataract 15 .The reports of association of dyslipidaemia with development cataract is conflicting. Therefore, the present study has been designed for identification of obesity and dyslipidemia as the risk factors for development of senile cataract.
Methods
This case control study was conducted in the Department of Physiology, Dhaka Medical College, Dhaka from July 2014 to June 2015. Protocol of this study was approved by Ethical Review Committee of Dhaka Medical College, Dhaka. For this study, 100 diagnosed cataract patients (DSC) of both sexes, aged 41-70 years, were selected by purposive sampling as study group from the Department of Ophthalmology, Dhaka Medical College. One hundred non cataract healthy adult subjects (NCG) were recruited as control among the relatives and hospital staff through personal contact. The criteria for inclusions are BMI t 25.0 kg/m² [16] [17] . Waist circumstances > 88 cm in female and >102 cm in male and waist hip circumference ratio W: H > 0.85 in female and > in male 0.9 for obesity [18] [19] . Person with cataract due to trauma, acute or chronic diarrhoea, kidney disease, history of taking calcium channel blockers, lipid lowering agents and steroid were excluded from this study. After selection of the subjects, the objectives, the nature, purpose and potential risks of all procedures used for the study were explained to each subject in details. Subsequently a detailed family and medical history were taken to rule out any chronic and known illness which runs in the family and also physical activity status were recorded. Anthropometric measurement of the subjects was done and blood pressure was measured. All the information were recorded in a prefixed questionnaire. They were advised to have normal diet, avoid heavy meal and to do normal physical activities for 3 days. Then they were requested to come after 3 days at morning in 
Results
The baseline characteristics of all subjects are presented in Table I . The mean value of age and weight were significantly (P<0.001) higher in diagnosed senile cataract group (DSC) than those of non cataract group (NCG).
In the present study, the mean BMI, WC, W: H were significantly (p<0.001) higher in DSC than those of NCG (Table II) . Moreover, the mean TC, TG and LDL-c levels were significantly higher (p<0.001) and the mean HDL-c levels was significantly lower (p<0.001) in DSC than those of NCG (Table II) . Again in this study, the subjects with higher BMI (>25 kg/m 2 ) were 4.64 times at a higher risk (95% CI 2.889-7.440), the subjects with higher WC (>88 cm in female and >102 cm in male) were 1.76 times at a higher risk (95% CI 1.315 2.344, p<0.01) the subjects with higher W:H(>0.85 in female and >0.9 in male) were 2.47 times at a higher risk ( 95% CI: 1.820 3.353, p<0.001) for developing cataract (Table III) 
Discussion
In the present study, the mean BMI, mean WC and mean W:Hwas significantly higher in diagnosed senile cataract patients as compared to noncataract group which was similar to others 11, [19] [20] .Whereas few researchers found lower BMI and lower W:H in cataract patients 21. Moreover the subjects with higher BMI, higher WC and higher W:H were at a high risk of developing cataract. Few studies also found significant association of obesity with senile cataract that was concordant with our findings 11, 14 .
Again, in the present study, the mean TC, mean TAG, mean LDL level were higher and the mean HDL level was lower in diagnosed senile cataract patients in comparison to that of noncataract Logistic regession analysis was performed to find out odds ratio.. BMI = body mass index, WC= waist circumference,W:H= waist hip circumference ratio,TC= total cholesterol ,TAG =triacylglycerol, HDL-C = high density lipoprotein cholesterol LDL-C = low density lipoprptein cholesterol. NCG v/s DSC ***p<0.001, **p<0.01. CI =Confidence interval, O=Odds ratio (risk ratio), NCG = non cataract group, DSC =diagnosed senile cataract group. N=Number of subject group which was in agreement with the study of many researchers of different countries 5, 13, [21] [22] [23] .
On the other hand, some researchers did not found any significant change in TAG and HDL levels of cataract patients 13 .
Moreover in this study, the subjects with higher TC, higher TAG level ,lower HDL-C level, higher LDL-C level were associated with developing cataract which was in agreement with many researchers 5, 13, [21] [22] [23] .But some other researchers did not found any association of lipid profile with the development of cataract 19 .
Obesity has been proposed to be a risk factor for cataract development, though the exact underlying mechanisms are unclear. Several pathophysiological mechanisms have been proposed to explain the association of obesity and cataract 19 . Some researcher suggested that leptin, a 16-kDa pleiotropic cytokine expressed and secreted mainly by adipocytes, is involved in the mechanisms underlying of cataract formation [24] [25] Individuals with obesity exhibit hyperleptinemia and leptin resistance. Leptin has also been found to increase accumulation of reactive oxygenspeciies 25 . Recent studies have proposed that oxidative stress play an important pathogenic role in cataract formation by damaging the DNA membrane permeability system.Thus hyperleptinemia promotes cataract formation 24, 26 .
The development of cataract is associated with some lipid changes in human lens fibers 10 .
Cholesterol representing approximately 40% of the total lipids of human lens fibers 26 . Any change of serum cholesterol level may alter optical lens properties. Cholesterol distribution in the lens appears to follow an unusual pattern, concentrating in the pericortical region. As an unsaturated lipoprotein, cholesterol is able to autoxidise. This autoxidation can be initiated by most of the reactive oxygen species 13 . As human lens exists continuously in a strong photoxidative environment, a chronic exposure to UV light, and ozone can lead to the formation of some cholesterol oxide derivatives (also named oxysterol) which accumulate in human cataractous lens 10 .
High concentration of cholesterol in lens membranes may provide the most important substrate for oxidation. Oxidation of cholesterol may be associated with cataract formation 13 .
Furthermore the high density lipoprotein (HDL) acts as an antioxidant. So it can protect the lens against oxidative damage. But in case of dyslipidemia there is no protection against the free radical damage to cellular DNA, lipids and proteins 13 .
In the present study, obesity and dyslipidemia may act as risk factor as evidenced by measured higher BMI,WC,W:H,TC, TG, LDL-c and lower HDL-c levels in diagnosed senile cataract patients.
Conclusion
From the results of this study, it is concluded that obesity and dyslipidemia may act as risk factors for development of senile cataract.
